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ABSTRACT

INTEGRATING WRITING WITH SCIENCE
A BENCHMARK HANDBOOK APPROACH
by
Marci Jayne Gano
May2002

The purpose of the project was to create an integrated science and writing
benchmark handbook. Review of the literature, Washington State Academic Learning
Requirements for science and writing, published scie.nce lessons, and teacher's guides
were utilized. Classroom teachers, district and school science and writing goals were
consulted in the creation of this project. The activities presented in all five units were
designed to provide hands-on experience in both science and writing. Possible
assessment options are also provided.
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Chapter One: Introduction
Overview
Science and writing are two important and relevant disciplines in education, at the
primary level. They encourage writing and science skills needed by children to be
successful life long learners and citizens. I.) It is typical and traditional that elementary
science be taught through a lecture or textbook format, rather than exploration and
experimentation. It has been a found however, that in order for children to fully
understand the skills of both writing and exploring science they need to be actively
involved in hands-on activities (Orell & Nelson 1997). 2.) As a result of carefully thought
out elementary designed activities, this handbook will provide the opportunities for
students to utilize curiosity and put into practice such skills as observing, questioning,
hypothesizing, and forming conclusions. 3.) It is the intent of this program to foster
young children's understanding of life science, earth science, physical science, and most
of all, problem solving through hands-on science activities and writing.
Rationale
Integrating writing with science is a crucial component to teaching science at the
primary grade level. Teachers who use an integrated curriculum approach, must realize
that their role in the classroom is to be the director of learning, a facilitator, a listener and
observer.
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As a facilitator, rather than a provider of knowledge, teachers include students in the
planning and implementing of the content in the curriculum (Phillips, 1994).
Using integrated curricula, teachers plan from, and use student's prior knowledge
to make learning more meaningful. When planning thematic units or specific science
areas of study where subject matter is interrelated, teachers and students draw knowledge,
perspectives, and methods of inquiry together to examine a central theme, area of content,
or topic (Fogarty, 1992).
When an integrated curriculum approach is being implemented in the classroom,
the students have many roles. In order for the students to be successful, they need to be
cooperative, responsible, and be willing to take initiative in the learning process.
Students tend to accept these roles in the classroom enthusiastically, which increases
personal and academic growth (Williams & Kamii, 1986).
Purpose
The goal of this project is to provide fellow educators with a second grade
benchmark handbook of science and writing activities to be used with any preexisiting
science curriculum. It provides examples of science activities for each individual kit to
be used with their preexisiting science program. Appropriate assessment tools are
included as well. The activities also exhibits the elements of both science and writing
connections to the Washington State Essential Academic Leaming Requirements (EALR)
(Commission on Student Learning Requirements, 1999).
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This project is centered on science and writing skills, concepts, and knowledge,
catered to second grade students in accordance with the EALR. These requirements
expect all students to become literate in the academic areas of science and writing. They
highly recommend and encourage hands-on projects, such as direct experience with both
the science and writing methods. The steps are small and the expectations are limited to
the developmental appropriateness for a second grade student ranging from seven to eight
years of age.
The following science and writing kits can easily be integrated into other
discipline areas such as reading, social studies, and mathematics. It is imperative for
students to be involved in lessons that present a safe environment that is free from a risk
of feeling as if they are failures, yet at the same time relevant, successful and meaningful.
Providing connections across the curriculum supports this positive atmosphere of life
long learning.
The activities developed in this project were designed for Naches Valley Primary
School (WA) second grade students and may not be appropriate for older or younger
students. However, the intent of this project is that it can be adapted and used for various
primary leveled classrooms.
Definition of Terms
Integrated curriculum. A way of teaching, planning, and organizing an
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instructional program. The subject matter should interrelate in a fashion that matches the
developmental needs of the learners and help connect the student's learning in ways that
are meaningful to their current and prior experiences (Roberts & Kellough 2000).
Webster's Dictionary as cited in, defines "integration" as, "to make whole or complete by
adding or bringing together parts" (Isaacs, Wagreich and Gartzman 1997).
EALR. Essential Academic Learning Requirements are standards set forth by
Washington State that students are to reach at certain grade levels. These guidelines are
developed not solely in science and writing, but also across all curriculum areas. The
most recent approval was on July 17, 1998. (Commission on Student Learning
Requirements).
Sciencing Workshop. A process-workshop approach modeled after "Writer's
Workshop" (Calkins, M. L., & Harwayn, S.,1991). This student-centered approach
follows a workshop format for science including mini lessons, choices, work with
objects, recording, conferencing, sharing, and publishing. It allows for a developmentally
appropriate and consistent science learning environment, which nurtures autonomy,
curiosity, and child-centered science inquiry (Orel! & Nelson 1997).
Operational Structures. Includes many hands on manipulatives, such as movable
gears or Lego's, etc. (Phillips, 1994).
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Benchmarks. A tool to be used, along with (SFAA, Science for All Americans), by
everyone engaged in state or local transform learning in science, mathematics, and
technology (American Association for the Advancement of Science,1993).
Life Science. Living things, including human beings; aspects of health; and ecology
and the environment, as these affect living things (Bowers, 1996).
Earth Science. Earth, solar system, stars, and the universe; weather and climate
(Bowers, 1996).
Physical Science. The interaction of molecules and atoms, magnetism and electricity,
machines, light, sound, and heat (Bowers, 1996).
Summary
It is the intent of this project to provide a good foundation of hands-on lessons in

the three areas of science: earth, physical, and life. The goal is to also strengthen the
understanding of what is learned through the writing process. The kits provide students
the opportunity to be involved in their own learning and allow them to explore, question,
and draw conclusions. The following chapters will discuss the literature review,
procedures, the project curriculum and activities, the summary of the project, conclusions
and recommendations, and bibliography.

Chapter Two: Review of Related Literature
Introduction
As a result of reviewing the literature, it was found that science education is a
significant and relevant discipline to be taught in the primary classroom. It relates to many
other disciplines, including math and language arts, encouraging skills of questioning and
problem solving. These qualities enable students to feel successful and positive with their
individualistic learning experiences. It is the intent of this project to provide useful and
pertinent information and include sample activities for integrating writing with science.
This project specifically caters to the primary elementary levels, but it can be adapted to
other grade levels as well.
The purpose of this project is to explain, encourage, and justify the use of several
forms of writing to improve student learning and the instruction of science content. The
review of literature has been broken into three major topics. First, the review of literature
will address the area of science. Second, the area of writing is discussed. Finally, the area
of integration is reviewed. Several forms of writing will be explained and sample teacher
assessment check off sheets will also be included. It is important to mention how well
these skills will reflect many areas of the Washington State Essential Academic Leaming
Requirements (EALR) (Commission on Student Leaming Requirements, 1999).
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Science
Learning in science depends on actively participating in science. Active
engagement in hands-on, minds-on science learning experiences enables students to make
personal sense of the physical world and to solve problems. Students take an active or
hands-on experience to learning science and writing. They can take part in manipulating
objects that they are investigating and studying, as well as writing about their own
discoveries, thus making the learning process a very actively involved process. As stated by
Albert Einstein; "The important thing is to not stop questioning" (Commission on Student
Learning 1999, p. 68). Nesbit and Rogers (1997) expressed the importance of cooperative
learning throughout science and that there are two essential characteristics of cooperative
learning. The first being, positive interdependence and the other, individual accountability.
Positive interdependence focuses on the group and develops the sense of we not me.
Working together in a small cooperative group setting allows students to gain information
in a non-threatening manner while at the same time contributing to the group and feeling a
sense of success about their own learning. Individual accountability, on the other hand,
focuses on the individual and develops the feeling that each person is responsible for
contributing to the group. Most scientific discoveries were not made by one person but
rather by groups of scientists over time. Modern research is above all a team effort. To
emphasize that point in the classroom setting is both an important and crucial bit of

8

information to get across to all students, so that each individual student can continue to use
group building skills further on in their educational careers.
One such example of cooperation in science is referred to as Sciencing, deliberately
used as a verb meaning the action of doing or exploring science. Sciencing workshop is a
delivery model for teaching science through inquiry. It is a process workshop approach
modeled after"Writer's Workshop" (Calkins, M. L., & Harwayne, S., 1991). This studentcentered approach follows a workshop format for science including mini-lessons, choices,
work with objects, recording, conferencing, sharing, and publishing. It allows for a
developmentally appropriate and consistent science learning environment, which nurtures
autonomy, curiosity, and child-centered science inquiry. This approach-enhances and
integrates any science program topics and naturally incorporates the use of writing, reading
and mathematical skills ( Orell & Nelson, 1997).
Nakamura, (as cited in Orell & Nelson,1997) said:
Students conduct their own investigations based on their own questions.
Throughout Sciencing Workshop students learn to journal and record and apply
scientific methods and attitudes in situations that are meaningful to them. In
teacher-directed mini-lessons, the students focus on content, as well as how to ask
relevant, test-able questions. (p.2)
Experience in science has shown that at all levels (kindergarten through college)
there is more in-depth coverage of content in Sciencing than in the traditional, lock-step
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approach. By spending time with an activity that is of interest, more content is explored.
Students can then work with activities when they have finished other assignments, thus
providing more time with the activities and more chances for building operational
structures, also known as hands-on manipulation of objects (Phillips, 1994).
Sutman, Bruce, May, Mcconaghy and Nolt (1997) conducted a study which
reported the results from a 1994 National Assessment of Educational Progress that
indicated that for 13-year-old students, average scores in science were the same in 1994 as
in 1970. For this same age group, average scores in writing were not significantly different
from those reported in 1984. Sutman et al. (1997), go on to state;
Results make it clear that educators must continue-to search for more
effective approaches to instruction if we are to meet the overriding goal of
preparing the next generation to effectively contribute to our increasingly
technological society, as well as to ensure that this generation will benefit
from technology. One such approach to instruction, currently advocated
by the science education literature, including the National Science
Education Standards, is "inquiry-based instruction". This approach calls
for more direct involvement of students in an instructional-learning
process that emphasizes "hands-on, minds-on," investigative-type
activities. This approach promises to offer students greater opportunity to
construct and ask questions relevant to the issues being investigated, and
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classroom environments that are designed to support students' discovery
of answers to their questions. It also portrays teachers as facilitators of
learning with a lessened emphasis on the role of a didactic informer. (p.
356)
While hands-on science is essential, writing down what is analyzed,
comprehended and learned is also a key to successful life long learning. It should
be taught simultaneously. The next section discusses writing in the content areas,
including science.
Writing
According to Kear, Coffman, McKenna, and Ambrosio (2000), in schools
promoting the writing process, students have been encouraged to take ownership by
selecting topics of personal interest. In doing so students begin to feel a higher success and
interest level for their own writing, which encourages them to want to write more. Smith
(1989) explained that writing is the one language outlet that enables an individual to
capture thoughts and to examine them, and that the teacher and the student need to agree
that they are writing to learn. Zinger (as cited in Smith, 1989) noted:
Writing is a tool that enables people in every discipline to wrestle with facts and
ideas. It's a physical activity, unlike reading. Writing requires us to operate some
kind of mechanism-pencil, pen, typewriter, and word processor- for getting our
thoughts on paper. It compels us by the repeated effort of language to go after those
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thoughts and to organize them and present them clearly. It forces us to keep asking,
"Am I saying what I want to say?" Very often the answer is "No." It's a useful
piece of information. (p.49)
Preparing students to be scientifically literate citizens and ready for future
course work demands teachers take time and effort to teach writing strategies
embedded in school science. Excuses abound as to why teaching writing in
science makes no sense. According to Holiday (2000) the following excuses
currently exist as to why we are not including writing with science:
a) there is not enough time to teach writing b) science teachers are not
trained to teach writing c) teaching writing is the job of the English
teacher d) the first priority is engaging students in hands-on inquiry
activities e) year-end testing focuses on multiple-choice questions, not
essays and scientific accuracy of writing is more important than clarity in
the science classroom. (p. 72)
Banek, Y., DelValle, D., Fry, C., & Mahan, B., (2000), on the other hand,
offers compelling reasons to include writing with science learning. Writing
involves students with the real experiences of their minds and the world around
them. They must be able to connect their writing to their personal lives, to
communicate with words that are created by real feelings, not just by those which
are comfortable for teachers and others to accept. (Frank, 1979). You can help
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students build an appreciation for recording information by encouraging recording
data through writing or drawing where it falls naturally in the school day.
As stated by Nesbit and Rogers (1997), often, when writing lab reports it
is an integral part of doing a science experiment. Therefore, students need to be
taught how to write the laboratory procedures in a clear and concise manner, so
that they can be replicated by future experimenters, how to record quantitative
and qualitative observations, and how to draw conclusions once the results have
been gathered. Furthermore, the best research in the world is worthless unless the
scientist can effectively communicate its significance to others.
Children's writing develops when they are engaged in authentic written
language tasks for a variety of purposes that are clear to them. Students need time
to engage in personal reading and writing on topics of their choice as well as
reading and writing across the curriculum. (Education Department of Western
Australia, 1994).
Integration
Roberts & Kellough (2000) defined integrated curriculum as follows:
The term integrated curriculum refers to a way of teaching and a way of
planning and organizing the instructional program so the discrete
disciplines of subject matter are interrelated in a design that I) matches
the developmental needs of the learners and 2) helps connect the
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students' learning in ways that are meaningful to their current and past
experiences. (p. 214)
The importance of teaching writing with science or any other curricular area is
not a new concept to many educators. Bowers (1996) stated, "just like
peanut butter and jelly, science and the communication skills of reading and
writing are natural partners for today's elementary classroom" (p.36). Bowers
went on to mention that the teaching of science concepts combined with
communication skills is an approach whose time has come for two major reasons.
First, there is a general recognition of the need to make instruction meaningful
and relevant to the real world of the students. The second reason for emphasizing
communication skills through science instruction is that more and more content is
being packed into the school day. Rivard and Straw (2000) conducted a research
study and investigated the role of talk and writing on learning science. This study
investigated the role of talk and writing on learning science. The purpose of the
study was to explore the effects talk and writing had on learning and retention of
integrated knowledge. Forty-three students were randomly assigned to four
groups. At intervals during an instructional unit, three treatment groups received
problem tasks that involved constructing scientific explanations for real-world
applications of ecological concepts. A control group received simpler descriptive
tasks based on similar content. Students in the talk-only group treatment group
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discussed the problem tasks in small peer groups. Students in the writing-only
treatment group individually wrote responses for each of the tasks, but without
talking to other students. Students in the combined talk and writing treatment
group discussed the problems in groups prior to individually writing their
explanations. Their overall findings concluded that "talk and writing appears to
enhance the retention of co-constructive knowledge over time" (p. 588).
Fogarty (1992) explained that wbile integrating curriculum, the teacher
makes connections obvious by integrating units, topics, concepts and skills.
Likewise, the learner makes personal connections, integrating new information
with prior knowledge and past experiences. Pigdon, K., & Woolley, M., (1993)
stated that a school day should be about connectedness. The lack of connection
means learners undertake tasks in a confused meaningless fashion. Simpson (as
cited in Pigdon, 1993) stated, "A child's school day should make sense. It should
be about something. Ideally the various activities of the day should work
together, building upon one another for some purpose" (p.4).
Leaming becomes a cooperative effort between student and teacher. They
plan for a unit of study together. As children work cooperatively in planning and
implementing projects, the students share their new knowledge with other
students, parents, and the public. Such cooperative efforts in planning help
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children learn to work together. As a result, they will in tum become responsible
for their own life long learning (Wolfinger & Stockard, 1997).
EALR are standards set forth by the state of Washington for students to reach at
certain grade levels. These guidelines are not developed solely in science and writing, but
also across all curriculum areas. They were designed to raise academic standards for all
students in Washington State (Commission on Student Leaming Requirements 1999, p. 2).
Washington State mandates three areas in science that need to be experienced by
all children throughout their education. These include the following:
I.) The student understands and uses scientific concepts and principles.

2.) The student knows and applies the skills and processes of science and
technology.
3.) The student understands the nature and contexts of science and
technology.
(Commission on Student Leaming Requirements 1999, p. 69)
Washington State mandates four areas in writing that every child needs to
experience throughout his and her education. These include:
1.) The student writes clearly and effectively.

2.) The student writes in a variety of forms and for different audiences and
purpose.
3.) The student understands and uses the steps of the writing process.
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4.) The student analyzes and evaluates the effectiveness of written work.
(Commission on Student Learning Requirements 1999, p. 27)
In addition to these focus points in the areas of both writing and science, the state

provides additional concepts that aid in meeting the main goals. The state also assigns
benchmarks for students to reach at three different grade levels: fourth, seventh, and tenth.
Each main focus point and its additional concepts are addressed by these benchmarks.
These areas include important skills to be learned in physical, earth, and life science at
every grade level.
Summary
The intent of chapter three ·is to provide an overview of the process for development
of the integrated curriculum of a Science Benchmark Handbook. In chapter four, actual
science and writing activities will be provided and teacher assessment tools and check-off
sheets will be included. Chapter five will include the summary, conclusions, and
recommendations of the project.

Chapter Three: Design of Project
Procedure
It is often difficult for a primary teacher to find carefully articulated and
organized yearlong scientific curricula that cover such areas as physical, earth, and life
science. Information gathered for this particular project has been obtained from published
research articles, books, classroom teachers, online databases, and field-tested within a
second grade classroom setting. The information collected provides appropriate
information and materials on pertinent areas of science and writing.
School districts have created outlines or frameworks that provide teachers with
general information: They provide goals to be attained, topics to be taught, and areas to
be assessed. As a result many times schools and districts only provide teachers with
"what" needs to be taught rather than "how" to teach the information. The information I
found provides useful literature to explain suitable approaches and strategies for teaching
integrated subjects for both science and writing in the primary elementary grades.
Furthermore, another valuable source is primary classroom teachers. They provide extra
information and best practices for teaching science and writing in the primary grades.
In addition, the kits are being currently field-tested and used in my second grade
classroom. This information provides me with feedback on the success of the benchmark
handbook and the appropriateness of the activities presented in this curriculum.
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It has been my experience as a second grade teacher, that my students exhibit
difficulty obtaining information presented and learned during science lessons. Students
also need more practice meeting individual goals when it comes to writing. Having the
ability to know the importance of teaching and learning both the content areas to teach
the EALRs, can prepare children better for the Washington State Assessment of Student
Learning at each benchmark level. It occurred to me that it will benefit all students to
integrate the two disciplines together in order to achieve higher student knowledge and
academic success in both areas. This inspiration helped further guide me to find
literature to support the integrated approach to teaching writing and science.
Overview of Project
The information gathered from the literature review, in-depth investigation, fieldtesting in my own second grade classroom, and requirements of the Naches Valley
School District, led me to the creation of this Second Grade Integrated Writing with
Science Benchmark Handbook. I will provide science activities aligned to the state
benchmarks for both science and writing. The science and writing activities include a
theme, objectives, skills to be acquired, materials, procedures, and vocabulary. Scoring
checklist sheets and writing rubrics are also included. Each lesson contains elements of
various types of writing techniques to enhance the understanding of the science topic
being studied.
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Summary
As a result of the review of the literature and the experience of the author,
integrating writing with science not only improves writing and science skills, but also
improves overall student learning that can be carried over into other academic areas. This
second grade program emphasizes writing to be integrated with a hands-on approach to
science. It is designed to be integrated into an already established core curriculum.
Osborne & Simons, (1996) state, "Science as a whole should be a basic part of general
education for all students, and that science should stress the spirit of discovery
characteristics" (p 99)

Chapter Four: Project
Due to educational reform efforts in Washington State, teachers are expected to
teach more towards the State Essential Academic Learning Requirements. It is the intent
of this project to provide an Integrated Writing and Science Benchmark Handbook for
primary level teachers to assist in teaching the EALRs for writing and science. This
handbook will provide teachers with sample activities to help meet some of the state
essential learning goals appropriate for writing and science at the primary level.
This handbook will assist second grade teachers at the Naches Primary School
meet the EALR for both of the content areas of writing and science. It can be adapted to
any primary level science curriculum. The following EALR for both science and writing
are included at the beginning of the Benchmark Handbook and can be used as a reference
or guide. Each science and writing benchmark that is being targeted is briefly mentioned
in each science activity. Please also refer to the science/writing rubrics as yet another
helpful tool to assess the writing component.
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Integrating Writing with Science
Teacher Guide
Overview
The purpose of this project is to provide fellow educators with a second grade
benchmark handbook of science and writing activities to be used with any preexisiting
science curriculum. It provides examples of science activities for each individual kit to
be used with preexisting district adopted science programs. Appropriate scoring sheets
and writing rubrics are included as well. The program also exhibits the elements of both
science and writing connections to the Washington State Essential Academic Leaming
Requirements (EALR),(Commission on Student Learning, 1999). Published science and
writing curricula, teacher guides, and professional books are referenced to enhance units
and activity design in this project. These resources provide useful hands-on explorations
in science and reinforcement for learning through writing procedures at the primary level.
The teacher handbooks and resources for both science and writing aid the development
and creation of the individual science activities and assessment tools.
To insure each activity in this project is successful, preparation (materials needed,
such as supplies) or advanced pre-paration (materials that need to be mixed, or put
together prior to the actual lesson) will be necessary. The activities will address what the
teacher must do before to prepare for each given activity. Items usually gleaned from a
preexisiting science kits are used in this project. In most cases, since teachers may not
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have kit items some gathering of materials may be required. Management of storage
space should also be considered.
Assessment tools consist of the following; intervention plan, self-assessment and
group-assessment worksheet, writing rubrics, and scoring checklist. These are only
optional tools that can provide the teacher with an anticdotal record of how a student's
knowledge of the content is being met or areas that need to be further addressed.
Teachers can adapt or use their own preexisting assessment tools they already have in
place.
It is the intent of chapter four to provide a teacher benchmark handbook for
Integrating Writing with Science into a preexisting science curriculum. This handbook
will provide activities to assist primary level teachers in meeting the state mandated
EALR benchmarks for teaching writing and science. It is organized into five units:
Living Things, Changes Over Time, Energy and Motion, Solids, Liquids & Gas and
What Makes Me Sick. The unit begins with frameworks and benchmark goals, followed
by individual units of activities for each subject area. Assessment tools are also included.
It can be a very user friendly project.

p.5

Essential Academic Learning Requirements

Science
1. The student nnderstands and uses scientific concepts and principles.
To meet this standard, the student will:
1. 1 use properties to identify, describe, and categorize substances, materials, and
objects
1.2 identify, describe, and categorize living things based on their characteristics
1.3 measure properties and characteristics
1.4 recognize the components, structure, and organization of systems and the
interconnections within and among them
1.5 understand that interactions within and among systems cause changes in matter
and energy

2. The student conducts scientific investigations to expand understanding of
natural world.
To meet this standard, the student will:
2. 1 plan and implement scientific investigations
2.2 think logically, analytically, and creatively
2.3 practice the principles of scientific inquiry

3. The student applies science knowledge and skill to solve problems or meet
challenges.
To meet this standard, the student will:
3.1 identify problems and challenges in which science knowledge and skills can be
applied
3.2 research, design, and test variety of ways to address problems and/or challenges
3.3 evaluate solutions and consequences

4. The student uses effective communication skills and tools to build and demonstrate understanding of science.
To meet this standard, the student will:
4.1 use listening, observing, and reading skills to obtain science information
4.2 use writing and speaking skills to organize and express science ideas
4.3 use effective communication strategies and tools to prepare and present science
information

Washington State Commission on Student Leaming, 1999.
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Essential Academic Learning Requirements

Writing
1. The student writes clearly and effectively.
To meet this standard, the student will:
3.1 develop concept and design
develop a topic or theme; organize written thoughts with a clear beginning,
middle, and end; use transitional sentences and phrases to connect related ideas;
write coherently and effectively
3.2 use style appropriate to the audience and purpose
use voice, word choice, and sentence fluency for intended style and audience
3.3 apply writing conventions
know and apply correct spelling, grammar, sentence structure, punctuation, and
capitalization
2. The student writes in a variety of forms for different audiences and purposes.
To meet this standard, the student will:
2.1 write for different audiences
2.2 write for different purposes
such as telling stories, presenting analytical responses to literature, persuading,
conveying technical information, completing a team project, explaining concepts
and procedures
2.3 write in a variety of forms
including narratives, journals, poems, essays, stories, research, reports, and
technical writing
2.4 write for career applications
3. The student understands and uses the steps of the writing process.
To meet this standard, the student will:
3.1 pre-write
generate ideas and gather information
3.2 draft
elaborate on a topic
3.3 revise
collect input and enhance text and style
3.4 edit
use resources to correct spelling, punctuation, grammar, and usage
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3.5 publish
select a publishing form and produce a complete writing project to share with
chosen audience
4. The student analyzes and evaluates the effectiveness of written work.
To meet this standard, the student will:
4.1 assess own strengths and needs for improvement
analyze effectiveness of own writing and set goals for improvement
4.2 seek and offer feedback

Washington State commission on Student Leaming, 1999.
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Assessment Tool Guidelines

The following assessment tools are to be used as a means of a formative way of
helping teacher's track student progress and are considered optional. The following
Child and Group Checklists, Intervention Plan and Rubrics have been very helpful to me
and have assisted me in tracking my own students' progress both in science and writing.
I have placed copies of each checklist in each one of my student's science portfolios to
refer to when needed. Educators are encouraged to use their own preexisting summative
assessment tools they are currently using or already have in place.
The following sentence/paragraph rubric samples are also for optional use and
don't have to be used throughout the handbook. The Children's Checklist and Group
Checklist are very helpful when it comes to self and peer evaluation.
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Sentence/Paragraph Writing Rubric
4.

Sentence is complete and may be compound or
extended. Contains no errors in punctuation,
capitalization, spelling or grammar. Uses adjectives,
verbs, and adverbs to enhance meaning. Sentence
meaning is clear to reader. (First sentence in paragraph is
indented and sentences are organized into paragraphs of
related information.)

3.

Sentence is complete and has correct punctuation,
capitalization, spelling and grammar usage. Sentence
meaning is clear to reader. (First sentence in the
paragraph is indented and writing is organized into
paragraphs.)

2.

Sentence is simple and maybe incomplete. Contains
one or more errors in punctuation, capitalization,
spelling and or grammar usage. Meaning is not clear to
reader. (First sentence in paragraph is not indented and
information is grouped at random.)

1.

Sentence is incomplete and may be only a phrase.
Contains many errors in punctuation, capitalization,
spelling, and grammar usage. Does not make sense to
reader. (Sentences are not organized in meaningful
paragraphs.)
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Sentence/Paragraph Writing Rubric
4

Sentence
Structure

*complete
*compound
or extended
* use of descri pi ve language

Punctuation * no errors
Capitalization
Spelling

3

*complete
*use of some
descriptive
language

*no errors

2

1

*simple
* incomplete
sentences
* only a phrase
* no descriptive
language

* 1 or more
errors

*numerous
errors

Grammar
Usage

*totally
correct
(noun/verb
agreement, etc.)

*totally
correct
(noun/verb
agreements, etc.)

* I or more
grammatical

*numerous
errors

Meaning

* meaningful to
a wide variety
of readers

* meaningful to
reader

*meaning is
unclear

*no meaning
to reader

Paragraph

* writing organized
into several
meaningful
paragraphs of
related info.

* writing organized
into 2 or 3
paragraphs

*random
organization
in paragraphs

* no paragraphs
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Name: _________________ Date: _ _ _ _ _ __

Ch,ild 's Ch-eek.List

Please note: Content on this page was redacted due to copyright concerns.
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Narne: _________________ Date: _ _ _ _ _ __

Grou..,p ChecleLisi
I

Please note: Content on this page was redacted due to copyright concerns.

Scoring Checklist
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Please note: Content on this page was redacted due to copyright concerns.
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Helping Children Wh1 · • """ng Difficulties
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INTERVENTION PLAN
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Please note: Content on this page was redacted due to copyright concerns.
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Benchmark Handbook
Life Science
Interaction of Living Things
KWL Activity:
What do you know about living things, what do you want to know about living things
and what did you learn about living things?
Pacing: 30 min.
Grouping: Whole group
Concepts:
Misconceptions, preconceived notions, prior knowledge and background about subject
matter.
Materials:
large chart paper, pens, student copy of KWL chart graphic organizer
Objective and activity sequence:
I) Using a classroom KWL chart the teacher and students will brainstorm information to
complete the chart.
2) The students will write and organize their thoughts individually on their own student
graphic organizer, modeled by the teacher. This is a great activity to do at the start of
each new unit.
Integrated Science and Writing Essential Academic Learning Requirements:
I) Writing- 3.1 pre-write generate ideas and gather information
2) Science- 4.2 use writing and speaking skills to organize and express science ideas
Activities and Process Skill:
Using a graphic organizer to organize direction of thoughts
Lesson Vocabulary:
living, nonliving, once-living, KWL, know, want, learn
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We Know
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Want To Learn

L
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Learned
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Life Science
Interaction of Living Things

Plant CParts) Activity:
How do plant parts help a plant?
Observing Roots
Pacing: 20 min.
Grouping: four groups of 5 to 6
Concepts:
Green plants have specific parts that enable them to meet their basic needs.
Materials:
tray, tweezers, seedlings on paper towel, hand lens
Advance preparation: (one week in advance, plant radish seeds between moist paper
towels. Keep paper towels damp while seeds sprout).
Objectives and adivity sequence:
Identify the main parts of a green plant. Explain the functions of roots, stem, and leaves.
Draw and label plant parts on a plain piece of paper. Teacher models on the overhead a
picture of a radish plant and label the parts of the plant (roots, stem, spine, leaves).
I) Use a hand lens to observe seedlings. Talk about what the roots look like. Draw
what you see.
2) Carefully turn the paper towel upside down and shake gently. Record what happens.
3) Gently try to pull a seedling off the towel. Observe the roots closely while you do
this. Record what happens.
4) Optional- Plant several seedlings in soil watch its growth through out the year.
5) Draw, label and write what you see in your science journal.
Integrated Science and Writing Essential Academic Learning Requirements:
I) Writing- 2.3 write in a variety of forms
2) Science- 1.2 identify, describe, and categorize living things based on their
characteristics
Activities and Process Skills:
Observing roots, observe, predict,

p. 19
Ask: How do roots help a plant to survive? What do you see on the paper towel? Why
didn't the seedlings fall off when you turned the paper towel upside down? How are the
roots able to cling to the towel?
Lesson Vocabulary:
leaves, roots, spines, stems
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Name: ________________
Date: _________

OBSERVING ROOTS AND PLANT
Seedlings:
I) Draw a picture of what your seedling looks like:

2) What happens when you tum the paper towel upside down and shake gently?

3) What happens when you gently pull a seedling?

4) How do roots help a plant to survive?
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Interaction of Living Things
Plant Activity:
How are living and nonliving things different?
Classifying Objects
Pacing: 60 min.
Grouping: groups of 3 or 4
Concepts:
Objects from an environment can be classified into two categories; living and onceliving, and nonliving.
Materials:
empty paper bag, woodland objects , hand lens, science journal.
Objectives and activity sequence:
Compare objects from the schoolyard environment and a woodland environment.
Classify objects into two groups: living and once-living, and non-living.
I) Collect objects as a class from the schoolyard.
2) Compare woodland objects from those found on the schoolyard.
3) Sort the objects into two groups. Put living and once-living in one group. Put
nonliving in another group.
4) List similarities and differences on a Venn Diagram.
Integrated Science and Writing Essential Academic Learning Requirements:
I) Writing- 3.1 pre-write generate ideas and gather information
2) Science- 1.1 use properties to identify, describe, and categorize substances, materials,
and objects
Activities and Process Skills:
Classifying Objects collect, record, and interpret data; classify; communicate
Ask: How did you decide which objects to put in each group? Is the leaf, once-living, or
a nonliving object? Is a pencil living, once-living, or nonliving?
Lesson Vocabulary:
living, non-living, once-living
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Name~~~~~~~~~~~~~~~~~~~~~~

Venn Diagram

Adapted from Banek, et al. (2000). Discovery works: Teacher Resource Book for (Unit A). Boston:
Houghton Mifflin Company.
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Interaction of Living Things
Plant Activity:
Why do different things live in different habitats?
Change in Habitats
Pacing: 65 min.
Grouping: 4 groups of 5 or 6
Concepts:
Specific plants and animals have features that allow them to survive in specific
environments.
Materials:
2 large sheets of drawing paper, pictures of desert and woodland plants and animals, box,
crayons or markers, glue.
Objectives and activity sequence:
Demonstrate how some animals can change their environment to better meet their needs.
1) Have children make drawings of a desert habitat and a woodland habitat.
2) Direct them to select two or more pictures from the box (previously cut out pictures
of plants and animals from both habitats, placed face down).
3) Children name each plant or animal and decide where it would live, woodland or
desert. Tell them to glue each picture onto the correct habitat.
4) Write a one to two paragraph story for each picture of each habitat.
Integrated Science and Writing Essential Academic Learning Requirements:
1) Writing- 3.1 develop concept and design
2) Science- 1.2 identify, describe, and categorize living things based on their
characteristics
Activities and Process Skills:
Deciphering appropriate habitats, observe, make a hypothesis.
Lesson Vocabulary:
habitat, environment
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Life Science
Interaction of Living Things
Walking Sticks Activity:
How do living things use their habitats?
Using Resources
Pacing: 50 min.
Grouping: 4 groups of 5 or 6
Concepts:
Living things are dependent on both living and nonliving parts of their environments for
survival.
Materials:
science journal, pencil, crayons or markers, hand lens
Objectives and activity sequence:
Describe ways that some living things interact with living and nonliving resources in
their environment to meet their needs. Generalize how walking sticks use their
environment to survive.
1) Use your naked eye or a hand lens to observe a walking stick.
2) Draw what you see.
3) Label your picture with as many body part of the walking stick as you can.
4) Write three to five complete sentences describing your walking stick.
5) Research and report on as many interesting facts as you can find about walking sticks.
6) Share your written report with the class and family.
Integrated Science and Writing Essential Academic Learning Requirements:
I) Writing- 3.1 develop concept and design
2) Science- 1.2 identify, describe, and categorize living things based on their
characteristics
Activities and Process Skills:
Using Resources, predict, observe, and make hypotheses
Lesson Vocabulary:
resources, camouflage
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OBSERVING WALKING STICKS
I) Draw a picture of what your Walking Stick looks like below:

2) Label as many body parts as you can.

3) Describe your walking stick in three to five complete sentences.
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Interaction of Living Things
Animal Parts Activity:
How do body parts help an animal?
Eating like a bird.
Pacing: 55 minutes
Grouping:
Concepts:
Animals' characteristics and body structure are uniquely adapted to their environment
and to the kinds of food they eat.
Materials:
goggles, wood, tweezers, slotted spoon, white rice, foam peanuts, container with water
Objectives and activity sequence:
Generalize that body parts help animals to survive in their environments.
1) Pretend each tool (tweezers, spoon) is a bird's mouth and the peanuts and rice are bird
food.
2) Use each tool to pick up a piece of rice
3) Use each tool to pick up some foam peanuts
4) Which mouth worked better to pick up each kind of food?
5) Record your findings in individual science journals.
Integrated Science and Writing Essential Academic Learning Requirements:
I) Writing- 2.3 write in a variety of forms
2) Science- 1.1 use properties to identify, describe, and categorize substances, materials
and objects
Activities and Process Skills:
Eating like a bird:
Ask: 1) How do people use these tools? 2) What kind of foods do the rice and foam
peanuts represent? Why was one type of mouth better for picking up some kinds of
foods?
Lesson Vocabulary:
beak, bills
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Name:
Date:. _ _ _ _ _ __

~----------~

Eating Like a Bird
Tweezers

Slotted Spoon

1) Why was one type of mouth better for picking up some
kinds of food?

'W1i9-t ~9-ke0
~e &)riek
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What Makes Me Sick
Germs Activity:
What are other ways that germs are spread?
Examining How Germs Travel
Pacing: 55 min.
Grouping: groups of 3 or 4
Concepts:
Germs exist on your hands and they can be spread to things you touch.
Materials:
goggles, colored chalk, paper plate, piece of stick candy, plastic cup, water, newspaper.
Advance Preparation: Collect colored chalk dust by rubbing a piece of chalk against a
rough surface such as a piece of sandpaper placed over a paper plate.
Objectives and activity sequence:
Understand that germs exist almost everywhere, including on your hands. Demonstrate
how germs on your hands can be spread.
1) Dip a piece of candy in water and roll it in chalk dust on a plate.

2) Roll the candy in your hands.
3) Predict what will happen when you shake hands with a classmate. Record your
findings.
4) Shake hands with a classmate. Record what happened in your science journal.
Integrated Science and Writing Essential Academic Learning Requirements:
1) Writing- 2.3 write in a variety of forms
2) Science- 2.1 plan and implement scientific investigations
Activities and Process Skills:
Examining How Germs Travel, predict, infer
Ask: If the chalk dust were germs, in what other ways could germs be spread? Where
did some of the germs go? What are some ways to keep germs from spreading? Why?
Vocabulary:
spread
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Name:- - - - - - - - - - - - Date:- - - - - - -

Examining How Germs Travel
Our prediction:

Result:

If the chalk dust were germs, in what other ways could germs
travel?
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What Makes Me Sick
Germs Activity:
What are germs?
Germs and Bacteria
Pacing: 55 min.
Grouping: groups of 3 or 4
Concepts:
Bacteria and viruses are too small to be seen without a microscope; each kind causes a
different sickness.
Materials:
magnified germs, clay, paper plate.
Advance Preparation: Make copies of the blackline masters "Magnified Germ I and 2"
for each group.
Objectives and activity sequence:
Examine drawings or pictures of how bacteria and viruses look under a microscope.
Understand that different kinds of bacteria and viruses cause different sicknesses.
I) Study some microscope pictures of germs. Look at the shapes of germs.
2) Use small pieces of clay to make models of the different germs you see.
3) Draw and label your models.
4) Write a story about "The day and life of a germ" (each student will individually write
own story).
5) Share your story with the class and your family.
Integrated Science and Writing Essential Academic Learning Requirements:
1) Writing- 3.5 publish
2) Science- 4.2 use writing and speaking skills to organize and express science ideas
Activities and Process Skills:
Making Clay Models, make models, infer
Ask: How are your models like real germs? How are they different? What does the
microscope do? Why do scientists study germs?
Vocabulary:
bacteria, germs, microscope, virus
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What Makes Me Sick
Illness Activity:
What are other ways that germs are spread?
Stopping Germs from Spreading
Pacing: 45 min.
Grouping: whole group
Concepts:
People can help prevent germs from spreading.
Materials:
Chart paper, pens, notebook paper, pencils
Advance Preparation: Ask your school nurse to visit your class.
OQjectives and activity sequence:
Develop a plan· to prevent germs from spreading. Discover that certain conditions
contribute to the spread of germs.
1) Talk to your school nurse about germs and how they are spread.
2) Find places in the classroom and or school where germs might be spread. Record
what you observe.
3) Make a plan to help stop the spread of germs in school. Teacher charts ideas as
students write in complete sentence form, ideas on notebook paper.
4) Carry out your plan.
5) Share it with the principal, nurse and family.
Integrated Science and Writing Essential Academic Learning Requirements:
1) Writing- 3.1 pre-write
2) Science- 2.2 think logically, analytically, and creatively
Activities and Process Skills:
Stopping Germs From Spreading, observe; collect, record, and interpret data; make a
plan.
Ask: How could you prevent germs from spreading in your home? What is disinfectant?
When you are sick, what can you do so that your germs will not spread? What can be
done to stop the spread of germs in the places you found?
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Vocabulary:
disinfectant
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What Makes Me Sick
Health Activity:
How can you stay healthy?
Exploring Healthful Activities
Pacing: 45 min.
Grouping: individuals
Concepts:
People can help keep their bodies healthy by participating in healthful activities and
avoiding unhealthy ones.
Materials:
crayons, markers, pencil, colored pencils, large poster paper
Objectives and activity sequence:
Illustrate and describe a healthful activity. Distinguish healthful activities from harmful
activities. Poster making.
I) Fold poster paper in half.
2) Draw pictures of healthy choices on one side labeled "healthy choices".
3) Draw pictures of non-healthy choices on the other side labeled "non-healthy choices".
4) Write a caption or describe in words what each of the pictures depict is going on.
5) Share your pictures and descriptions with the class and family.
Integrated Science and Writing Essential Academic Learning Requirements:
1) Writing- 2.3 write in a variety of forms
2) Science- 4.2 use writing and speaking skills to organize and express science ideas

Activities and Process Skills:
Exploring Healthful Activities, communicate
Ask: What are some other ways you can keep your body healthy? Why is it important to
make healthy choices?
Vocabulary:
exercise, healthful foods, drugs, alcohol
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Name: _ _ _ _ _ _ _ _ _ _ __
Date: _ _ _ _ _ __

Exploring Healthful Activities
Healthful activity:

How will your activity help you stay healthy:

What are some other ways you can keep your body healthy?
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What Makes Me Sick

Illness Activity:
What are other ways that germs are spread?
Stopping Germs from Spreading
Pacing: 45 min.
Grouping: whole group

Concepts:
People can help prevent germs from spreading.

Materials:
Chart paper, pens, notebook paper, pencils
Advance Preparation: Ask your school nurse to visit your class.

Objectives and activity sequence:
Develop a plan to prevent germs from'spreading. Discover that certain conditions
contribute to the spread of germs.
1) Talk to your school nurse about germs and how they are spread.
2) Find places in the classroom and or school where germs might be spread. Record
what you observe.
3) Make a plan to help stop the spread of germs in school. Teacher charts ideas as
students write in complete sentence form, ideas on notebook paper.
4) Carry out your plan.
5) Share it with the principal, nurse and family.

Integrated Science and Writing Essential Academic Learning Requirements:
I) Writing- 3.1 pre-write
2) Science- 2.2 think logically, analytically, and creatively

Activities and Process Skills:
Stopping Germs From Spreading, observe; collect, record, and interpret data; make a
plan.

Ask: How could you prevent germs from spreading in your home? What is disinfectant?
When you are sick, what can you do so that your germs will not spread? What can be
done to stop the spread of germs in the places you found?
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Vocabulary:
disinfectant
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Name: _ _ _ _ _ _ _ _ _ _ _ __
Date:- - - - - - - -

Stopping Germs From Spreading
Where germs are spread:

My plan:

How could you prevent germs from spreading in your home?

Solids., Liquids.,
And
Gases
Benchmark Handbook
* Physical Science
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Solids, Liquids, and Gases
Solids Activity:
How can you describe and group solids?
Describing and Grouping Solids
Pacing: 55 min.
Grouping: groups of 3 or 4
Concepts:
Solid objects have properties that can be used to describe and group the object.
Materials:
solid objects of different shape and size, science journal
Advance Preparation: Gather objects for each group. You may wish to put objects in a
sealable bag.
Objectives and activity sequence:
Describe the properties of solid objects. Group solid objects on the basis of properties
such as size, shape, color, and texture.
l) Observe and touch some solid objects.
2) Group the objects that are alike in some way.
3) Draw, label and name each group of objects.
4) Group the objects in a different way. Draw, label and name each group.
5) In sentence form write two or more examples of how you grouped the objects.
Integrated Science and Writing Essential Academic Learning Requirements:
l) Writing- 2.2 write for different purposes
2) Science- 1.1 use properties to identify, describe, and categorize substances, materials,
and objects
Activities and Process Skills:
Describing and Grouping Solids, observe; classify; collect, record, and interpret data.
Ask: What makes an object a solid? What can you feel when you touch a solid object?
(texture) How are all objects alike? (matter)
Vocabulary:
matter, solids, texture, properties
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Name:
Date: _ _ _ _ _ __

-----------~

Describing and Grouping Solids
One way to group solids:

A different way to group solids:

What makes an object a solid?
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Solids, Liquids, and Gases
Liquid Activity:
How can you describe and group liquids?
Describing and Grouping Liquids
Pacing: 55 min.
Grouping: groups of 5 or 6
Concepts:
Liquids have properties that can be used to describe and group the liquids.
Materials:
goggles, various liquids, plastic cups, paper towels
Advance Preparation: Pour liquids into cups so that each group has a cup half-filled
with each liquid. Label the cups.
Objectives and activity sequence:
Describe the properties of liquids. Group liquids on the basis of properties such as,
color and texture.
I) Look at some different liquids and talk about the color.
2) Gently touch each liquid with your fingers and talk about the texture.
3) Think of different ways to group the liquids.
4) Predict what each liquid could be. How do you know?
5) Write your prediction on the paper entitled "Testing Liquids".
6) Share your predictions with the class and family.
Integrated Science and Writing Essential Academic Learning Requirements:
I) Writing- 2.1 write for different audiences
2) Science- 1.1 use properties to identify, describe, and categorize substances, materials,
and objects
Activities and Process Skills:
Describing and Grouping Liquids, observe; classify; collect, record, and interpret data.
Teacher may want to review safety rules about not tasting the liquids.
Ask: What makes something a liquid? How are liquids different from solids? What are
the differences in the way different liquids pour?
Vocabulary:
liquid
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Name:. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ Date:_ _ _ _ __
Solids, Liquids, and Gases

Activity: Testini: Liguids
1.) Hypothesis-What I might think liquid A is? _ _ _ _ _ _ _ _ _ _ _ __
Outcome- What I found out liquid A w a s . - - - - - - - - - - - - - 2.) Hypothesis- What I think liquid Bis? _ _ _ _ _ _ _ _ _ _ _ _ _ _ __
Outcome- What I found out liquid B w a s . - - - - - - - - - - - - - 3.) Hypothesis- What I think liquid C is? _ _ _ _ _ _ _ _ _ _ _ _ _ _ __
Outcome- What I found out liquid C w a s . - - - - - - - - - - - - - 4.) Hypothesis- What I think liquid Dis? _ _ _ _ _ _ _ _ _ _ _ _ _ _ __
Outcome- What I found out liquid D w a s . - - - - - - - - - - - - - 5.) Hypothesis- What I think liquid E i s ? - - - - - - - - - - - - - - - Outcome- What I found out liquid E w a s . - - - - - - - - - - - - - 6.) Hypothesis- What I think liquid F i s ? - - - - - - - - - - - - - - - Outcome- What I found out liquid F w a s . - - - - - - - - - - - - - 7.) How many Hypothesizes 'did you get c o r r e c t ? - - - - - - - - - - - - 8.) How many Outcomes did you get c o r r e c t ? - - - - - - - - - - - - - 9.) What liquid should we try next t i m e ? - - - - - - - - - - - - - - - 10.) Did you have fun? _ _ _ _ _ _ _ _ _ _ _ _ _ _ __
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Name: _ _ _ _ _ _ _ _ _ _ __

Date:- - - - - - -

Describing and Grouping Liquids
One way to group liquids:

What makes something a liquid?
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Solids, Liquids, and Gases
Gas Activity:
How can you describe a gas?
Trapping Air
Pacing: 55 min.
Grouping: groups of 3 or 4
Concepts:
A gas does not have a definite shape or volume; it expands or contracts to fill the shape of
the container it is in.
Materials:
plastic bags, twist ties
Advance Preparation: Gather a wide variety of sizes of clear plastic bags, such as
sandwich bags, large food-storage bags, and trash bags.
Objectives and activity sequence:
Describe the properties of a gas. Discover that a gas does not have a definite size
(volume) or shape.
I) Swish an open bag through the air to fill it. Close it quickly and tie it with a twist tie.
2) Observe the air inside the bag. Record how it looks.
3) Open the bag and smell the air. Record its smell.
4) Record the shape and color of the air as you let it out of the bag.
5) Repeat steps 1-4 with other bags.
6) Discuss findings with partner, class and family.
Integrated Science and Writing Essential Academic Learning Requirements:
I) Writing- 2.1 write for different audiences
2) Science- 2.3 practice the principles of scientific inquiry
Activities and Process Skills:
Trapping Air, observe; make hypotheses; collect, record, and interpret data.
Ask: What makes air a gas? How do you know that air is not a solids? How do you
know that air is not a liquid? How did the air change when it was put into bags of
different sizes? How do you know that air is a form of matter? What kind of matter do
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you think air might be? (gas) How can we describe a gas? (It does not have a definite
size or shape).
Vocabulary:
gas
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Name: _ _ _ _ _ _ _ _ _ _ __

Date: _ _ _ _ _ __

Trapping Air
Little Bag:

Medium Bag:

Big Bag:

What makes air a gas?
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Liquid/Gas Activity:
How does a liquid change to a gas?
Observing Water
Pacing: 20 min. first day, IO min. the following for 1 week.
Grouping: 4 groups of 5 to 6
Concepts:
When heat energy is added to liquid water, the liquid water changes to gaseous water
(water vapor).
Materials:
container of water, plastic cups, measuring cup, tape, plastic wrap, grease pencil, rubber
bands.
Advance Preparation: This activity needs 20 min. the first day and I 0 min. each day
following for one week. Make sure each group has two cups. This is a great Monday
activity.
OJ:Uectives and activity sequence:
Observe two containers: one in which water is evaporating and another in which water is
evaporating and condensing. Discover that a liquid changes to a gas when heat energy is
applied.
1) Put the same amount of water in two clear plastic cups.
2) Mark the water levels with a grease pencil.
3) Cover one cup with a piece of plastic wrap, leave other one uncovered. You may
need to use rubber bands also. Put both cups in a sunny place.
4) Wait one day. Look at the cups. Record what you see.
5) Journal the progress everyday, draw a picture and write what you see happening.
Integrated Science and Writing Essential Academic Learning Requirements:
I) Writing- 2.3 write in a variety of forms
2) Science-1.3 measure properties and characteristics
Activities and Process Skills:
Observing Water, measure, observe; make hypotheses; collect, record, and interpret data.
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Ask: How has the water in each cup changed? What happened to the water in the
uncovered cup? (evaporates, water vapor) What do you observe about the covered cup?
Vocabulary:
evaporate, water vapor
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Name: _ _ _ _ _ _ _ _ _ _ _ __
Date: _ _ _ _ _ __

Observing Water

How has the water in each cup changed?
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Gas/Liquid Activity:
How does a gas change to a liquid?
MakingRain
Pacing: 20 minutes
Grouping: 4 groups of 5 to 6
Concepts:
When gaseous water (water vapor) is sufficiently cooled, the water vapor changes to
liquid water.
Materials:
clear plastic jar, very warm water, aluminum pie pan, ice newspaper.
Advance Preparation: Make several trays of ice cubes. Half fill jars with very warm
water. Fill pie pans with ice
Objectives and activity sequence:
Observe and identify that water vapor changes to liquid water. Discover that when a gas
is cooled enough, it changes to a liquid.
I) Feel a pie pan with ice in it. Then feel a jar with warm water in it. Talk about how
each feels.
2) Carefully place the pie pan on top of the jar of water.
3) Predict what you think will happen inside the jar. Record your prediction in science
journal.
4) Watch the jar. Record what happens.
5) Write step by step direction for the next group.
Integrated Science and Writing Essential Academic Learning Requirements:
I) Writing- 2.4 write for career applications
2) Science- 2.3 practice the principles of scientific inquiry
Activities and Process Skills:
Making Rain, observe, predict, infer
Ask: What did you observe on the bottom of the pie pan? What happened to the water in
the covered jar? If heating makes water change from liquid to gas, what would you
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predict might happen to a gas when it is cooled?(It changes back to a liquid). What
causes real rain to happen?
Vocabulary:
condenses, water cycle
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Name:_ _ _ _ _ _ _ _ _ _ _ __
Date:- - - - - - -

Making Ice Warmer
Our plan:

Our prediction:

How did the ice cubes change their size, shape, color and texture?
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Solids, Liquids, and Gases
Goo Activity:
How can you compare solids, liquids, and gases?
Exploring Goo
Pacing: 20 minutes
Grouping: 4 groups of 5 to 6
Concepts:
Some properties of a material may change when it changes state, while other properties
do not.
Materials:
water, unflavored gelatin, green food-coloring clear plastic cup.
Advance Preparation: Make a batch of goo for each group by mixing together 1/2 cup
of water, 5 drops of food coloring, and 2 packages of plain gelatin. Let the mixture sit for
three hours.
Objectives and activity sequence:
Classify objects and substances as a solid, liquid, or gas. Describe how the properties of
a substance called goo remain constant as it experiences a change in state.
I) Observe, touch, smell the goo.
2) Decide if the goo is a solid, liquid, or a gas. Record what you think it is and why you
think so.
3) Make a plan for changing the goo. Record your plan.
4) Predict and record what you think will happen.
5) Carry out your plan and compare your findings to your prediction.
6) Write a story about the "Day and Life of Goo". Share it with the class and your
family.
Integrated Science and Writing Essential Academic Learning Requirements:
I) Writing- 3.5 publish
2) Science- 2.1 plan and implement science investigations
Activities and Process Skills:
Exploring Goo, classify, observe, predict, experiment
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Ask: How did the goo change? Why? What is matter? What is gas? What is a liquid?
What is a solid? What kind of matter was the goo?
Vocabulary:
substance, properties
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Name:- - - - - - - - - - - Date: _ _ _ _ _ __

Exploring Goo
Our plan:

Our prediction:

How did the goo change? Why?
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Energy and Motion
Light Activity:
How does light move?
Pacing: 55 min.
Grouping: 2 to 3 (partners)
Concepts:
Light energy moves away from its source in straight lines; however, mirrors change its
direction by reflection.
Materials:
flashlight with batteries, mirror, construction paper, crayons.
OQjectives and activity sequence:
Observe that light travels in a straight line. Explore how a mirror can change the
direction of a beam of light.
I) Darken the room. Shine a flashlight across a sheet of paper.
2) Try to make the light curve or bend. Record in journal what happens.
3) Have a partner hold a mirror on the paper. Make the light hit the mirror. Record
what you see.
4) Change the position of the mirror. Record what you see in your science journal.
Integrated Science and Writing Essential Academic Learning Requirements:
l) Writing- 2.3 write in a variety of forms
2) Science- 3.1 identify problems and challenges in which science knowledge and skill
can be applied
Activities and Process Skills:
Observing the path of light, observe, predict, infer.
Ask: How can you change the direction of light? What else can you do with light
reflection?
Lesson Vocabulary:
light, reflection
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Name: _ _ _ _ _ _ _ _ _ _ _ __
Date: _ _ _ _ _ _ __

Observing the Path of Light
First observation:

Second observation:

Third observation:

How can you change the direction of light?
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Energy and Motion
Light Activity:
What things let light pass through?
Observing Light as It Strikes Objects
Pacing: 55 min.
Grouping: 2 to 3 (partners)
Concepts:
Light energy can move through some objects but not others; light that is not transmitted
through an object is either reflected or absorbed.
Materials:
plastic cups, construction paper, tissue paper, newspaper, aluminum foil, wax paper, clear
plastic wrap, mirror, flashlight with batteries, water, milk, and scissors.
Advance preparation: For each group, prepare pieces of paper and food wraps. Then
fill two plastic cups with water and add milk to one.
OQjectives and activity sequence:
Classify objects according to how well light can pass trough them. Infer that the amount
of light that can pass through a material determines how well we can see through that
material.
I) Predict whether all light, some light, or no light will pass through the objects. Record
your predictions.
2) Darken the room. Shine a flashlight through a cup of clear water. Record what
happens to the light.
3) Shine light through the other objects. Record your findings.
4) Compare your predictions with your observations.
5) Share your findings with partner and class.
Integrated Science and Writing Essential Academic Learning Requirements:
I) Writing- 4.2 seek and offer feedback
2) Science- 1.5 understand that interactions within and among systems cause change in
matter and energy
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Activities and Process Skills:
Observing light as it strikes objects, classify; predict; experiment; collect, record, and
interpret data.
Ask: How are the objects that do not let light pass through them alike and or different?
Lesson Vocabulary:
opaque, shadow, translucent, transparent
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Energy and Motion
Motion Activity:
What does motion have to do with sound?
Observing Motion and Sound
Pacing: 55 min.
Grouping: 2 to 3 (partners)
Concepts:
Sound energy, which is caused by vibrational motion, moves through matter in waves.
Materials:
container, water, paper, towel, tuning fork
Objectives and activity sequence:
Describe sounds and vibrations. Observe that sounds are caused by vibrational motion.
I) Hold a tuning fork near your ear. Talk about and record what you hear.
2) Strike the tuning fork on the bottom of your shoe. Touch it with one finger. Talk
about and record what you feel.
3) Strike the tuning fork again. Hold it near your ear. Talk about and record what you
hear.
4) Strike the tuning fork again. Lower it slowly into some water. Record what you see
on the surface of the water.
5) Write step by step directions for another student to do this activity.
Integrated Science and Writing Essential Academic Learning Requirements:
I) Writing- 2.4 write for career application
2) Science- 1.5 understand that interactions within and among systems cause change in
matter and energy
Activities and Process Skills:
Observing Motion and Sound, observe, record, infer.
Ask: What caused what you saw on the surface of the water? Now that you've seen the
waves in the water, what do you think caused you to hear sound from the tuning forks?
When you listen to music on the radio can you feel the vibration of the sound?
Lesson vocabulary:
sound, vibration, waves
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Name:- - - - - - - - - - - - Date: _ _ _ _ _ __

Experimenting With High and Low Sounds
First observation:

Prediction:

Second observation:

How did the sounds you made compare?
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Energy and Motion
Heat Activity:
How is heat made?
Exploring Motion and Heat
Pacing: 55 min.
Grouping: 2 to 3 (partners)
Concepts:
Heat is a form of energy that is produced by moving objects(rubbing), by adsorbing light
energy, and by burning.
Materials:
goggles, unsharpened pencils
Objectives and activity sequence:
Observe that heat can be produced by rubbing objects together. Classify heat as
produced by burning, by the sun, or by friction.
I) Hold two pencils to your cheeks. Observe how hot or cold they feel.
2) Rub one pencil against the other 20 times.
3) Hold the pencils to your cheeks again. Observe and record how hot or cold they feel.
4) Hold your hands to your cheeks. Observe how hot or cold they feel.
5) Predict how your hands will feel when you rub them together 20 times. Test it out.
Record what happens.
6) Record in sentence form the steps in order to do this activity (example first I..., next

I...).
Integrated Science and Writing Essential Academic Learning Requirements:
I) Writing- 3.1 develop concept and design
2) Science- 2.3 practice the principle of scientific inquiry
Activities and Process Skills:
Exploring Motion and Heat, observe, record predict, test.
Ask: What did you do to the objects to make heat?
Lesson Vocabulary:
heat
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Name: _ _ _ _ _ _ _ _ _ _ _ __
Date: _ _ _ _ _ _ __

Exploring Motion and Heat
Pencils:

Prediction:

Hands:

What did you do to the pencils and your hands to make heat?
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Energy and Motion
Heat Activity:
How can heat be used and saved?
Exploring Ways to Save Heat
Pacing: 55 min.
Grouping: 4 groups of 5 to 6
Concepts:
People use natural resources such as wood, oil, coal, and natural gas to cook their food
and warm their houses. People can save natural resources and money by turning off
lights and other appliances.
Materials:
small cans, piece of aluminum foil with slits, measuring cup, warm water, thermometers,
newspaper, cloth towel, paper towel, aluminum foil, fiberfill
Advance preparation: cut two aluminum foil squares about 6" x 6" for each group. Put
slits in the center of each foil square to fit thermometers. Label 2 cups for each group,
one A and the other B.
Objectives and activity sequence:
Observe the loss of heat from water. Demonstrate how heat can be conserved. Identify
some natural resources, how they can be used to make heat, and how they can be saved.
I) Make a plan to keep a can of water warm. Record your plan in sentence and or
paragraph form.
2) Pour I cup of warm water into cup A and cup B. Cover the cans with foil pieces. Put
a thermometer through the slit into the water in each can.
3) Wait I minute. Measure and record the water temperature in each cup. Use cup B to
test your plan.
4) Wait IO minutes. Measure and record the water temperature in each cup.
5) Share your paragraph with classmates and or family.
Integrated Science and Writing Essential Academic Learning Requirements:
I) Writing- 3.3 apply writing conventions
2) Science- 4.2 use writing and speaking skills to organize and express science ideas
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Activities and Process Skills:
Exploring Ways to Save Heat, make a plan, test, measure
Ask: How did your plan keep the water in can B warm? What are some materials you
know that help you stay warm? What are some ways you conserve natural resources?
Lesson Vocabulary: natural resources, conserve
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Name: _ _ _ _ _ _ _ _ _ _ _ __
Date: _ _ _ _ _ __

Exploring Ways to Save Heat
My Plan:

Can A
1) Temperature after 1 minute:

2) Temperature after 10 minutes:

How did your plan keep the water in can B warm?

CanB

p.69
Benchmark Handbook
Physical Science
Energy and Motion
Motion Activity:
What causes changes in motion?
Exploring Pushes
Pacing: 55 min.
Grouping: 2 to 3 (partners)
Concepts:
Pushes and pulls can change the direction of motion of an object; the size of the change
in the motion of an object is related to the strength of the push or pull exerted on it.
Materials:
index cards, marbles, book
Objectives and activity sequence:
Observe that forces can change the direction of motion of an object. Identify some
forces as pushes and some forces as pulls.
1) Make two folds along an index card so that it is in thirds length ways. Place one end
of the card on a book to make a ramp on the floor.
2) Hold a marble at the top of the ramp. Let it go. Observe the direction it moves across
the floor.
3) Roll the marble again. When it reaches the floor, try to change its direction by
blowing on it. Record what happens.
4) Roll the marble again. This time, try to make it speed up by blowing on it. Then try
to make it slow down.
5) Record what you do and what happens with words, pictures and labels.
Integrated Science and Writing Essential Academic Learning Requirements:
I) Writing- 2.2 write for different purposes
2) Science- 2.1 plan and implement scientific investigations

c

Activities and Process Skills:
Exploring Pushes, observe, predict, experiment
Ask: How do you get marbles to move faster? How can you use a marble to move
another marble? How were you able to change the direction or speed of the marble?
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Lesson Vocabulary:
forces, gravity
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Changes Over Time
Dinosaur Activity:
What was the earth like a long time ago?
Observing Dinosaur Models/Research Project
Pacing: 50 min.
Grouping: individuals/pairs
Concepts:
Dinosaurs had many different characteristics; although dinosaurs became extinct a long
time ago, some had characteristics similar to animals that are alive today.
Materials:
Dinosaur models, hand lens, science journal, notebook paper, pencils, dinosaur fact cards
Advance preparation: Have enough dinosaur models available for each group to have
different ones.
Objectives and activity sequence:
Compare the characteristics of different types of dinosaurs. Compare dinosaurs with
animals alive today.
1) Choose two very different dinosaur models.
2) Use a hand lens to observe the models.
3) Draw the two dinosaurs in your science journal.
4) Talk about how these dinosaurs were alike and different. Record your ideas.
5) Choose a dinosaur model and dinosaur fact card to do a research report on.
6) Draw and label a picture of the dinosaur you researched.
7) Share your report with the class and your family.
Integrated Science and Writing Essential Academic Learning Requirements:
I) Writing- 3.5 publish
2) Science- 4.2 use writing and speaking skills to obtain science information
Activities and Process Skills:
Observing Dinosaur Models, use models, observe, research, report
Ask: How is a model dinosaur different from a real dinosaur? What type of dinosaur did
you choose to do your research on? What interesting facts did you discover about your
dinosaur?
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Lesson Vocabulary:
dinosaurs, extinct
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Name:- - - - - - - - - - - - Date:- - - - - - - -

Observing Dinosaur Models
Dinosaur 1:

Dinosaur 2:

How is a model dinosaur different from a real dinosaur?
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Dinosaur Activity:
What type of habitat did the dinosaurs live in?
Dinosaur Diorama Project
Pacing: 55 min.
Grouping: individuals/pairs
Concepts:
There are many different theories of how the dinosaurs lived and became extinct. Their
habitats had a big significant influence on there extinction.
Materials:
construction paper, clay, crayons, markers, scissors, glue
Advance preparation: Ask students to bring shoe boxes in to collect for project.
Provide a model of a previously made dinosaur diorama to help spark ideas.
Objectives and activity sequence:
Construct a dinosaur habitat using a shoebox to represent a scene of what you might
think was a dinosaur's habitat.
I) Using a shoe box create a background and foreground of a dinosaur habitat.
2) Color stand up models of dinosaurs, trees, etc. You can also use clay or plastic
figures (optional).
3) Write a story report about your diorama.
4) Share your report with the class and your family.
Integrated Science and Writing Essential Academic Learning Requirements:
I) Writing- 2.3 write in a variety of forms
2) Science- 4.3 use effective communication strategies and tools to prepare and present
science information
Activities and Process Skills:
Constructing a dinosaur diorama, research, report
Ask: What is happening in your dinosaur diorama? Explain what is in your habitat.
Lesson Vocabulary:
dinosaurs, extinct
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Fossils Activity:
How did fossils form over time?
Exploring Fossils
Pacing: 50 min.
Grouping: individuals/pairs
Concepts:
Some fossils are the remains of once-living things; some fossils are traces of once-living
things.
Materials:
goggles, clay or dough, large paper plates, hand lens, science journal, once-living objects
(leaf, twig, shell), fossil imprint.
Advance preparation: Leaves, twigs, and other once-living objects should be collected
ahead of time. Shells are provided from science kit.
Objectives and activity sequence:
Compare fossil remains with trace fossils. Infer what kind of living thing became a
fossil. Make models of trace fossils and compare the models to real fossils.
I) Use a hand lens to observe two fossils. Draw what you see in your science journal.
2) Talk about what kinds of living things made these fossils. Decide if they were plants
or animals.
3) Draw how you think these plants or animals looked.
4) Flatten some clay on a paper plate. Press an object into the clay and carefully remove
it. This is a model fossil.
5) Compare the model you made with the real fossils.
6) Record your findings in your science journal.
Integrated Science and Writing Essential Academic Learning Requirements:
I) Writing- 3.1 pre-write
2) Science- 1.2 identify, describe, and categorize living things based on their
characteristics
Activities and Process Skills:
Exploring Fossils, compare, observe
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Ask: How are the imprints and the objects alike and different? Which fossil is more like
the model you made? Tell why.
Lesson Vocabulary:
dinosaurs, extinct, fossils
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Name:- - - - - - - - - - - - Date:- - - - - - - -

Exploring Fossils
Fossil 1:

Fossil 2:

Model Fossil:

Which fossil is more like the model you made?
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Changes Over Time
Model Teeth Activity:
How do we know what extinct animals ate?
Exploring With Model Teeth
Pacing: 50 min.
Grouping: a group of 4 to 6
Concepts:
Fossil dinosaur teeth are clues to the kinds of foods that dinosaurs ate; flat teeth are good
for grinding food, and pointed teeth are good for tearing food.
Materials:
Goggles, small blocks of wood, golf tees, timer, tree or plant leaves, dry cereal
Advance preparation: Collect two tree leaves (or two plant leaves for each group. Dry
cereal
Objectives and activity sequence:
Compare the shapes of teeth that are good for grinding plant matter with teeth that are
good for tearing meat. Discover that fossil dinosaur teeth provide clues to what dinosaurs
ate.
I) Pretend that two blocks of wood are flat teeth. Grind a leaf between the blocks for I
minute. Record how the leaf changes.
2) Pretend that two golf tees are pointed teeth. Tear a second leaf with the golf tees for
I minute. Record how the leaf changes.
3) Repeat steps I and 2, using a few pieces of cereal.
4) Record what you did in your science journal.
Integrated Science and Writing Essential Academic Learning Requirements:
I) Writing- 2.3 write in a variety of forms
2) Science- 1.4 recognize the components, structure, and organization of systems cause
change in matter and energy
Activities and Process Skills:
Exploring With Model Teeth, use models, experiment, predict
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Ask: What do flat teeth do better, and what do pointed teeth do better? How do you use
your front teeth to eat food? How are the front and back teeth different? What do you
think a dinosaur ate if its teeth were flat? What about if its teeth were sharp or pointed?
Lesson Vocabulary:
flat teeth, pointed teeth, skull, carnivore, herbivore, and omnivore.
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Name:
Date: _ _ _ _ _ __

-----------~

Experimenting with Model Teeth
Kinds of
"Food"

Grinding
With Blocks

Tearing
With Golf Tees

Leaves:

Dry
Cereal:

What do flat teeth do better, and what do pointed teeth do better?
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Seasons Activity:
How does the weather change over seasons?
Comparing Seasons
Pacing: 30 min.
Grouping: groups of 3 or 4
Concepts:
Seasonal changes form a pattern that repeats once each year, air temperature and weather
patterns vary from month to month.
Materials:
Crayons, markers, glue, scissors, construction paper old magazines and newspapers.
Objectives and activity sequence:
Observe· changes in the environment from season to season. Describe the repeating
pattern of seasons from year to year.
I) Tell the students they are going to make a seasonal collage.

2) Have students work together to look for pictures in magazines and newspapers that
show the weather and activities characteristic of different seasons.
3) Help them create four areas by folding a piece of construction paper into fourths.
Have them write the names of the season, one at the top of each area. Then have
them glue the pictures under the name of the appropriate season. Remind students
that since seasons can differ in different regions, so can the weather and the activities
that people do.
4) Display each group's seasonal collage. Ask students to describe and compare the
activities and the weather shown in each season on their collage.
5) Write a story about their favorite season and tell why it is their favorite. Share it with
the class and family.
Integrated Science and Writing Essential Academic Learning Requirements:
1) Writing- 3.5 publish
2) Science- 4.2 use writing and speaking skills to organize and express science ideas
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Activities and Process Skills:
Comparing Seasons, observe and record, infer
Ask: What season is it now and how do you know? How does the weather change from
season to season?
Lesson Vocabulary:
none
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Seasonal Weather Activity:
What changes cause the sun to rise and set?
Using a Model of the Earth
Pacing: 50 min.
Grouping: whole group
Concepts:
The earth spins on its axis, making the sun appear to move slowly across the sky from
sunrise to sunset; one day is the time it takes for earth to make one complete rotation.
Materials:
lamp or flashlight with batteries, globe, stickers
OQjectives and activity sequence:
Use a model to observe the changes that cause sunrises and sunsets. Discover that it
takes the earth 24 hours to spin completely around.
I) Put a globe in the middle of the room. Find the place on the globe where you live.
Use a sticker to mark your place.
2) Darken the room. Tum on a lamp or flashlight in the comer of the room. The lamp is
a model of the sun.
3) Tum the globe slowly in place. Observe when the sticker is in the dark and in the
light.
4) Record what you see in your science journal.
Integrated Science and Writing Essential Academic Learning Requirements:
1) Writing- 2.3 write in a variety of forms
2) Science- 2. 1 plan and implement scientific investigations
Activities and Process Skills:
Using a Model of the Earth, infer, use a model, record
Ask: What part of the day is it when your place on the earth is starting to face the sun?
Tell Why. If it's daytime in our city, is it also daytime in China? What is being used to
model the sun? What is the model of the earth?
Lesson Vocabulary:
axis, rotates, sunrise, sunset
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Chapter Five: Summary, Conclusions, and Recommendations
Summary
Integrating Writing with Science is not only an effective way of teaching science
and writing skills, it is essential and fun. The Essential Academic Leaming
Requirements support this way of thinking. This Primary Writing and Science
Benchmark Handbook curriculum provides a good foundation of hands-on activities in
all three areas of science: physical, earth, and life. The five units described provide
students with the opportunity to be involved in their own learning and allow them to
question, explore, write, and draw conclusions. The integration of writing is a cohesive
and important part of this project and should go hand in hand.
Students are provided with opportunities to collect and analyze data, then write
about the information they have gathered and finally, to self-assess. The hands-on
activities encourage the students to question, analyze and discuss their findings, thus
encouraging listening, communicating, and participating in their own learning. This in
tum supports the skills needed for each student to become life-long learners.
Conclusions
This Benchmark Handbook not only helps the teacher meet the EALR but the
students as well. It is designed to be teacher/user friendly and to be implemented as a
stand-alone unit, or as activities that can be integrated with other disciplines or
preexisting science curriculums. Students of all social and economic backgrounds and
21
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learning levels can benefit and be successful participants in this project. The hands-on
and group work approach provides a non-threatening environment for student learning.
The time invested in Integrating Writing with Science in a benchmark activity style is
well worth it.
Recommendations
Integrating Writing with Science is a beneficial skill. The rewards are endless.
This curriculum is designed as a framework that provides activities of key concepts in the
area of second grade writing and science. It can be utilized solely as a science curriculum
or integrated not only with writing but other curricula subjects as well, such as reading,
math and art. The units are presented at the interest level of the students and are
commonly found embedded in other areas of the curriculum; therefore it is easy for
teachers to find resources that connect these science areas with other curriculum themes.
There are several examples of using science activities in an integrated curricular
classroom. These include; a) reading for understanding, fluency and exposure to nonfiction texts, b) writing to convey comprehension, knowledge and skill, c) math
demonstrating measuring, the use of graphs and graphic organizers and recording
informational data, d) art diagramming and reflecting on one's observations. Children
are more capable of forming relevant questions and gaining their own answers to the
subject being studied if it is meaningful and they are able to make connections.
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According to the review of literature, it has been suggested that integrating
academic subjects together is highly effective for both the teacher and the students. In
order to be successful with this curriculum it is important for educators to review it and
other preexisiting curricula prior to teaching it, so they are not only prepared for the
activities themselves, but are able to review questions that might arise during the lessons.
It also gives the teacher a better understanding of how the kits will integrate into other
disciplines.
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